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Abstract: Human immunodeficiency virus (HIV) infection is one of the main causes of morbidity
and mortality worldwide. Among the preventive approaches proposed to control this disease is
pre-exposure prophylaxis (PrEP), whose effectiveness depends on the medication adherence. The aim
of the present study was to determine the knowledge and attitudes about PrEP among a sample
of Spanish nursing students as well as their intentions of receiving it in case it was indicated.
An observational cross-sectional descriptive study was carried out. A total of 570 nursing students
from the University of Santiago de Compostela (Spain), ≥18 years old and of both sexes were
invited to self-complete a questionnaire between February and March 2020. A total of 352 students
decided to participate in the study. Participants had low knowledge [overall knowledge score 1(0–2)]
and a neutral attitude towards PrEP. The intention of receiving PrEP improved significantly after
the completion of the questionnaire and the administration of information about PrEP (p = 0.039;
before: 23.58% and after: 93.77%). Nursing staff play an important role in the prevention of sexually
transmitted diseases, so their training in preventive strategies, such as PrEP, could help to reduce
the incidence of new cases of HIV infection.
Keywords: attitude; HIV; intention; knowledge; nursing; pre-exposure prophylaxis
1. Introduction
Acquired immunodeficiency syndrome (AIDS) remains one of the sexually transmitted diseases
(STDs) with high incidence and important associated morbidity and mortality [1]. In Spain, with a rate
of new HIV diagnoses higher than the average in European Union (EU)/European Economic Area
(EEA) [2], a total of 3244 new cases of HIV infection were recorded in 2019, the majority in young
men (85.3%, average median age of 36), mainly in men who have sex with men (MSM; 56.4%) [3].
These figures reveal transmission through unprotected sex as the main route of virus spread, and they
demonstrate the need for more preventive strategies in combination with classic interventions (such as
condom use), which are clearly insufficient [4,5].
Among the approaches proposed, biomedical strategies, and specifically the daily oral
antiretroviral pre-exposure prophylaxis (PrEP) has been demonstrated to reduce the risk of transmission
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in people exposed to but not infected by HIV [6–10], which has lead to that the World Health
Organization (WHO) [11] and the Centers for Disease Control and Prevention (CDC) [12] approved its
use as preventive measure of HIV transmission. Likewise, as a result of this, the AIDS Study Group
(GeSIDA) of the Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC) developed
a programme to support the implementation of PrEP in combination with other preventive measures
against HIV infection [9].
The efficacy of daily PrEP based on regimens with tenofovir disoproxil fumarate alone [8] or
in combination with emtricitabine (Truvada®) [6,13] is strongly dependent on the adherence [5,14].
According to the literature, some of the barriers that could hamper the adherence are: mental health
problems, mobility, stigma, risk misperception, the need to conceal PrEP use, social factors (e.g.,
unstable housing), substance use, cost or the potential side effects [15–17]. Although PrEP has not been
associated with severe side effects (e.g., gastrointestinal symptoms, nausea, headache, loss of appetite
or tiredness), while taking PrEP, a regular clinical and analytical follow-up every 3 months is required
in order to evaluate tolerance, toxicity, adherence, HIV infection and other STDs [5,18].
Currently, there still remains a great debate about who could benefit from PrEP. International
organizations such as the CDC recommend it for MSM, heterosexually active men and women who
are at substantial risk of HIV acquisition, injection drug users as well as serodiscordant couples [12].
On the other hand, the WHO advises the use of PrEP for populations with an HIV incidence of about
3 per 100 person-years or higher [11]. However, despite these recommendations, the difficulty in
identifying the target population constitutes a barrier for the prescription of PrEP, along with problems
derived from the lack of knowledge of PrEP among providers or the difficulty that patients have in
reaching them [19].
Behavioral and biomedical interventions for people who have a substantial risk of HIV acquisition
in order to enhance adherence through health education, require continuous follow-up and reiterated
preventive advice [20]. Healthcare professionals are responsible for their development, among which
include nursing staff. In Spain, a bachelor degree of science in nursing takes four years to complete.
As part of the educational preparation, nursing students undertake clinical placements in primary
healthcare and hospital settings, and they can work in these settings upon successful graduation. In
both settings, students have to follow up on patients with STDs, just as they have to participate in
STDs prevention programs, like HIV ones [21]. According to this, the training of future nurses could
have a significant impact on the incidence of infectious diseases [22]. To date, there are no studies
that have analyzed the level of knowledge, attitudes and intentions in a key professional group in
HIV prevention such as nurses, regarding to a relatively novel therapy such as HIV pre-exposure
prophylaxis. Thus, the objective of this study was to determine the knowledge and attitudes about
PrEP among a sample of Spanish nursing students as well as their intentions of receiving it in case it
was indicated.
2. Materials and Methods
2.1. Design
A cross-sectional, descriptive, observational study was carried out.
2.2. Setting and Participants
All nursing students of the University of Santiago de Compostela (USC, Galicia, Spain), one of
the three public universities of Galicia, were invited to participate in the study. The investigation
included students enrolled in a nursing degree academic course between 2019 and 2020, of either sex
and 18 years or older, who voluntarily agreed to participate. Non-Spanish students were excluded
from the study.
The size of the study population was 570 at the time of the research. Keeping the expected
frequency of all variables at 50%, the desirable sample size using a 95% confidence interval came out
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to be 307. However, after 15% inflation and rounding, the final desired sample size was determined
to be 352.
2.3. Questionnaire Design and Data Collection
The questionnaire was designed, according to the advice of healthcare professionals, from
the literature review [6–8] and previously designed questionnaires [18]. A pilot study was conducted
with 10 students, who did not participate in the final study, in order to evaluate the clarity and ease
of understanding of the items as well as the filling time of the questionnaire. They reported full
comprehension of the questions and ease in completing the questionnaire, so only minimal changes
were made following the pilot study.
The questionnaire consists of 37 items structured into five sections (Supplementary Materials,
Table S2). The first section includes 10 items about sociodemographic characteristics (age and sex)
and other personal data, such as favourite practice area to develop the professional activity; the second
section, consisted of 8 closed-ended questions, assesses knowledge about PrEP; the third section
measures students’ attitudes regarding PrEP using 15 questions with a five-point Likert scale for each
(1 = strongly disagree to 5 = strongly agree). The fourth section includes three closed-ended questions
in order to assess student interest in PrEP. After this section, students are given information about PrEP
before they can proceed to the last section, consisted of only one closed-ended question, that determines
the intention of the student to use PrEP if he/she was a person at substantial risk of HIV infection.
The results regarding knowledge were dichotomized as “correct” or “incorrect” by grouping
the answer options as shown in Table S3. For example, for question 11 (the antiretroviral drugs
used for PrEP approved by the FDA are), the option “Emtricitabine + tenofovir (Truvada®)” was
considered “correct,” and the options “Lopinavir (Kaletra®)”, “Emtricitabine + tenofovir + efavirenz
(Atripla®)” and “Do not know/no opinion” were merged as “incorrect”. Then, the variable overall
knowledge score (OKS) was estimated for each participant by calculating the proportion of correct
answers for the 8 knowledge-based questions and representing this on a scale 0-10 (0: poor knowledge;
10: good knowledge) [23].
In order to assess the reproducibility, 15 students who did not participate in the final study, filled
in the questionnaire twice at an interval of 15 days between them.
The questionnaires were anonymous and self-completed between February and March of 2020.
Students were free to omit any questions they did not want to answer. No incentive was offered for
completing the questionnaire. The questionnaires were distributed by one of the researchers (G.L.D.)
using two methods: (i) distribution of the questionnaires in person, which were filled in in the break
between classes and left on a desk once they were filled in; (ii) mailing of the questionnaires via
the application “Google Surveys”.
2.4. Ethical and Legal Considerations
The study was performed with the approval of the Faculty of Nursing, University of Santiago
de Compostela (28 January 2020). Likewise, after explaining the procedure and the objective
of the investigation, we obtained the students’ consent that their participation was completely
voluntary. Pursuant to the Declaration of Helsinki and Data Protection Act (Organic Law 3/2018), data
confidentiality was guaranteed at all times.
2.5. Statistical Analysis
The results were presented as number and percentage, mean and standard deviation, or median
and interquartile range. Numerical (Kolmogorov–Smirnov test, skewness, kurtosis, relationship
between mean, median and mode) and visual (plot Q-Q) methods were used to test the normality of data.
Bivariate analysis was performed using Kruskal–Wallis, Mann–Whitney U, ANOVA, Student’s
t-tests for continuous variables and chi-square tests for categorical variables. Significance between
multiple experimental groups was determined using Tukey’s post hoc analysis. Comparisons were
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done with t-student test and ANOVA when variables were normally distributed. On the contrary,
Mann–Whitney U and Kruskal–Wallis tests were used when variables were not normally distributed.
The correlation between attitudes towards PrEP (questions 19-33) and the OKS was studied by
Spearman coefficient. Furthermore, bivariate logistic regression was used to identify factors associated
with attitudes about PrEP.
Validation of the questionnaire involved analysing its reliability (internal consistency
and reproducibility) and validity. The Cronbach α coefficient was calculated for the knowledge section
(second section) and test–retest reliability was assessed using the kappa statistic. The Cronbach value for
the knowledge domain was 0.80, indicating good internal consistency. Regarding the test–retest analysis
(n = 15), the global kappa was very good: 0.82 (95% confidence interval 0.794–0.839). On the other
hand, content validity was demonstrated since the questionnaire was based on expert consensus.
A p-value less than 0.05 was considered significant throughout the study. The softwares GNU
PSPP 0.8.4 (Free Software Foundation Inc., Boston, MA, USA) and Epidat version 4.2 (Xunta de Galicia,
Santiago de Compostela, Spain) were used for the statistical processing of the data.
3. Results
3.1. Description of Sample
A total of 570 students of the Degree of Nursing from the University of Santiago de Compostela
(157 of the first year, 120 of the second year, 139 of the third year and 154 of the fourth year) were invited
to participate in the study, with a response rate of 61.7% (83.4% of the first year, 80% of the second
year, 51% of the third year and 35% of the fourth year). The remaining students did not answer
the questionnaire online or they were absent from class the day the questionnaire was administered.
All students who filled in the questionnaires answered all the questions. Likewise, all students who
accessed the online questionnaire sent their answers (bounce rate 0%).
Table 1 shows the sociodemographic characteristics and other personal data of the participants.
The sample was composed primarily of women (87.5%) with a median age of 20 years.
The students’ favourite practice area to develop their professional activity was, in order of
frequency: Emergency, Intensive Care Unit (ICU) and Reanimation Unit (RU); Pediatric nursing
and Obstetric-gynecologic nursing.
The students had very little previous training in HIV (38.6%) and only a few of them (14.7%) had
ever heard about PrEP, mainly through social networkings, training programme in the nursing degree
and traditional communication media. In general, the students were reluctant to ask, as healthcare
professionals, about patient sexual orientation (13.9%), although they wouldn’t mind discussing about
their sexual risk behaviors (85.8%).
3.2. Knowledge of PrEP
The answers to questions about students’ knowledge of PrEP (questions 11-18) are shown in
Table 2. In general, knowledge of PrEP was insufficient (OKS= 1(0–2)). The worst results (less than 10%
of correct answers) were demonstrated by the participants answering the questions Q11 (drugs used
for PrEP), Q14 (contraindications to PrEP use) and Q17 (follow-up visits for patients taking PrEP). On
the contrary, the best results (more than 25% of correct answers) were those in relation to requirements
before starting PrEP (questions 15 and 16).
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Table 1. Sociodemographic characteristics and other personal data of the study’s participants.
All Students
First Year Second Year Third Year Fourth Year
N = 131 N = 96 N = 71 N = 54
N = 352 (37.22%) (27.27%) (20.17%) (15.34%)
Age (years), M (SD) and Med (IQR) 20.4 (3.62) 18.7 (1.2) 20.8 (3.7) 21.3 (2.8) 22.7 (2.3)
20 (19–21) 18 (18–19) 19 (19–20) 20 (20–21) 21 (21–22.3)
Sex, n (%)
Male 44 (12.5) 17 (12.98) 10 (10.42) 10 (14.08) 7 (12.96)
Female 308 (87.5) 114 (87.02) 86 (89.58) 61 (85.92) 47 (87.04)
Practice area considered, n (%)
Community nursing 59 (16.76) 6 (4.58) 18 (18.75) 20 (28.17) 15 (27.78)
Surgical-medical nursing 83 (23.58) 45 (34.35) 20 (20.83) 10 (14.08) 8 (14.81)
Pediatric nursing 132 (37.5) 55 (41.98) 33 (34.38) 27 (38.03) 17 (31.48)
Emergency, ICU and RU 159 (45.17) 60 (45.8) 39 (40.62) 26 (36.62) 34 (62.96)
Obstetric-gynecologic nursing 118 (33.52) 42 (32.06) 33 (34.38) 23 (32.39) 20 (37.04)
Mental health nursing 52 (14.77) 20 (15.27) 10 (10.42) 12 (16.9) 10 (18.52)
Occupational nursing 4 (1.14) 0 1 (1.04) 1 (1.41) 2 (3.7)
Geriatric nursing 16 (4.55) 5 (3.82) 4 (4.17) 5 (7.04) 2 (3.7)
Other 4 (1.14) 2 (1.53) 0 2 (2.82) 0
I have not decided yet 86 (24.43) 37 (28.24) 23 (23.96) 16 (22.54) 10 (18.52)
Have you done any research or received any training on HIV in your nursing degree?, n (%)
Yes 136 (38.64) 8 (6.11) 65 (67.71) 31 (43.66) 32 (59.26)
No 196 (55.68) 119 (90.84) 27 (28.12) 32 (45.07) 18 (33.33)
DK/NO 20 (5.68) 4 (3.05) 4 (4.17) 8 (11.27) 4 (7.41)
Have you ever heard of PrEP?, n (%)
Yes 52 (14.77) 11 (8.4) 20 (20.83) 9 (12.68) 12 (22.22)
No 293 (83.24) 119 (90.84) 72 (75.00) 60 (84.51) 42 (77.78)
DK/NO 7 (1.99) 1 (0.76) 4 (4.17) 2 (2.82) 0
Source of information about PrEP, n (%)
Training programme in the nursing degree 24 (46.21) 3 (5.77) 11 (21.15) 4 (7.69) 6 (11.54)
Healthcare professionals 11 (21.15) 3 (5.77) 2 (3.85) 3 (5.77) 3 (5.77)
Clinical practice guidelines 6 (11.54) 1 (1.92) 1 (1.92) 2 (3.85) 2 (3.85)
Relatives or friends 7 (13.46) 2 (3.85) 1 (1.92) 3 (5.77) 1 (1.92)
Traditional communication media 15 (28.85) 5 (9.62) 8 (15.38) 1 (1.92) 1 (1.92)
Social networkings 26 (50) 8 (15.38) 8 (15.38) 6 (11.54) 4 (7.69)
Other 7 (13.46) 3 (5.77) 2 (3.85) 1 (1.92) 1 (1.92)
As healthcare professional, would you ask your patients about their sexual orientation?, n (%)
Yes 49 (13.92) 15 (11.45) 15 (15.62) 12 (16.9) 7 (12.96)
No 245 (69.6) 92 (70.23) 66 (68.75) 49 (69.01) 38 (70.37)
DK/NO 58 (16.48) 24 (18.32) 15 (15.62) 10 (14.08) 9 (16.67)
As healthcare professional, would you ask your patients about their sexual risk behaviors?, n (%)
Yes 302 (85.8) 117 (89.31) 78 (81.25) 61 (85.92) 46 (85.19)
No 22 (6.25) 6 (4.58) 7 (7.29) 6 (8.45) 3 (5.56)
DK/NO 28 (7.95) 8 (6.11) 11 (11.46) 4 (5.63) 5 (9.26)
According to your knowledge, if you belonged to a population group at high risk for HIV infection, would you be willing to
receive PrEP?, n (%)
Yes 83 (23.58) 25 (19.08) 27 (28.12) 18 (25.35) 13 (24.07)
No 29 (8.24) 12 (9.16) 3 (3.12) 7 (9.86) 7 (12.96)
DK/NO 240 (68.18) 94 (71.76%) 66 (68.75) 46 (64.79) 34 (62.96)
Abbreviations: DK/NO. Do not know/no opinion; HIV. Human immunodeficiency virus; ICU. Intensive Care Unit;
IQR. Interquartile range; M. Mean; Med. Median; RU. Reanimation Unit; SD. Standard deviation.
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Q11. The antiretroviral drugs used for PrEP approved by the FDA are:
Lopinavir (Kaletra®) 2 (0.57)
<0.05Emtricitabine + tenofovir (Truvada
®) 12 (3.41)
Emtricitabine + tenofovir + efavirenz (Atripla®) 9 (2.56)
DK/NO 329 (93.47)
Q12. The PrEP is administered by:
Intravenous route 6 (1.7)
>0.05
Subcutaneous route 3 (0.85)
Intramuscular route 1 (0.28)
Oral route 66 (18.75)
DK/NO 276 (78.41)




Before sexual intercourse 10 (2.84)
After sexual intercourse 6 (1.70)
DK/NO 290 (82.39)
Q14. PrEP is contraindicated in patients with:
Creatinine clearance below 60 mL/min 10 (2.84)
<0.05History of myocardial infarction 2 (0.85)
Hypertension 7 (1.99)
DK/NO 329 (93.47)












3 months 32 (9.09)
Year 4 (1.14)
DK/NO 286 (81.25)




Overall knowledge score 1 (0-2) <0.05
The correct answers have been underlined. The answers were compared according to the sex, age, class year and prior
training or knowledge of HIV/AIDS and PrEP. Statistical significance (p < 0.05) was determined by chi-square
test (questions 11–18) and Kruskal-Wallis and Mann-Whitney U tests (overall knowledge score). Abbreviations:
DK/NO. Do not know/no opinion; FDA. Food and Drug Administration; HIV. Human immunodeficiency virus;
PrEP. Pre-exposure prophylaxis; Q. Question; STDs. Sexually transmitted diseases.
Significant differences were found according to: the age (students who were aged ≥ 20 years had
a better level of knowledge); the sex (male participants had a better level of knowledge); the class year
(students in the last years of their degree had a better level of knowledge); and the prior training on
PrEP (students who had ever heard of PrEP had a better level of knowledge). However, no statistically
significant differences were found according to the prior training on HIV/AIDS (Table 2).
Knowledge of PrEP, evaluated by the OKS, was significantly higher for students in the last years
of their degree (p = 0.008) as well as who knew about the existence of the PrEP (p = 0.047). However, no
statistically significant differences were found according to the sex (p = 0.283), age (p = 0.409) or prior
training on HIV/AIDS (p = 0.614) (Table S4).
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3.3. Attitudes Towards PrEP
The answers to questions about students’ attitudes towards PrEP (questions 19–33) are shown
in Table 3. In spite of the fact ~90% of students agreed that nursing staff play an important role in
prevention of sexual risk behaviors and STDs through patient education (question 27); it is worth
mentioning that they had a neutral opinion for nearly all the items included to know their attitudes
towards PrEP. In this sense, >50% of the participants showed a great indifference towards the evidence
for PrEP efficacy (questions 19 and 20; 71.3% and 65.3%, respectively), the preference for PrEP over
other preventive strategies (question 23; 57.7%), the chance that widespread use of PrEP could increase
rates of antiretroviral resistance (question 24; 65.9%), the side effects of PrEP (question 25; 85.8%),
the importance of medication adherence (question 26; 62.2%), and the potential barriers to PrEP
prescription (question 32; 54–63.9%).
One-third of participants thought that PrEP could cause people to have more risky sex (question 21)
and that PrEP is not effective for people with very high risk of HIV infection (question 22). However,
the majority of the nursing students identified to serodiscordant couples (66.7%), sex workers (63%),
people with multiple sex partners (62.2%) and people with history of STD (60%) as the main groups
that could benefit from the PrEP use. When students were asked about why PrEP demand was not
higher, they supported the four reasons that were suggested (PrEP or its efficacy is not known, people
are ignorant of where PrEP can be obtained and people using PrEP could develop a stigma).
Finally, the majority of the nursing students agreed with allocating resources for PrEP research
(question 28) as well as PrEP should be financed by the Social Security System instead of by the patient
(questions 29 and 30).
In an analysis that included stratification according to sex, age, number of years of training in
the nursing degree and knowledge of PrEP (evaluated by the OKS), the main differences were observed
according to the number of years of training in the nursing degree and the knowledge level of PrEP.
Concretely, significant differences were found according to: the sex (women disagreed more than men
did); the age (students who were aged <20 years disagreed more than students ≥ 20 years); the class
year (students in the last years of their degree disagreed more than students in the first years of their
degree, except for the questions 19, 20, 26 and 32e for which students in the last years of their degree
agreed than students in the first years of their degree); knowledge of PrEP (students with the highest
overall knowledge scores agreed more than students with low scores, except for the questions 31c-h
for which students with the highest overall knowledge scores disagreed more than students with low
scores) (Table 3). However, when bivariate logistic regression was undertaken with the variable “good
attitude” set as the dependent variable, almost no significant differences were observed (Table S5).
3.4. Interest in PrEP
Although only 38.6% had done some research or had received training on PrEP, and that only
14.7% had ever heard of PrEP, a high percentage of the nursing students (92%) thought it would
be “interesting” or “very interesting” to have more PrEP education. Furthermore, their interest
was significantly higher among students in the last years of their degree (p = 0.018). In relation to
the students’preferences for future educational training on PrEP, the most preferred modalities for
receiving PrEP education were: subject of the training programme in the nursing degree (mainly
during the second or third year), clinical practice guidelines and online methods.
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1 2 3 4 5
Q19. There is insufficient evidence at this time to consider
PrEP an appropriate prevention strategy 17 (4.83) 35 (9.94) 251 (71.31) 40 (11.36) 9(2.56) 2.97 (0.71) <0.05
Q20. PrEP is a cost-effective HIV prevention intervention if
used with an appropriate population of patients 2 (0.57) 11 (3.12) 230 (65.34) 93 (26.42) 16 (4.55) 3.31 (0.64) <0.05
Q21. PrEP will cause people to have more risky sex 19 (5.4) 75 (21.31) 148 (42.05) 91 (25.85) 19(5.4) 3.05 (0.95) <0.05
Q22. People with very high risk of HIV infection must be
encouraged to use condoms rather than to take PrEP 7 (1.99) 35 (9.94) 170 (48.3) 91 (25.85) 49 (13.92) 3.4 (0.92) >0.05
Q23. PrEP may be given preference over other
preventive strategies 16 (4.55) 69 (19.6) 203 (57.67) 57 (16.19) 7(1.99) 2.91 (0.78) >0.05
Q24. Widespread use of PrEP will likely significantly
increase rates of antiretroviral resistance 2 (0.57) 23 (6.53) 232 (65.91) 82 (23.3) 13 (3.69) 3.23 (0.65) >0.05
Q25. PrEP is associated to important side effects 3 (0.85) 24 (6.82) 302 (85.8) 19 (5.4) 4(1.14) 2.99 (0.45) <0.05
Q26. PrEP adherence is critical to efficacy 2 (0.57) 8(2.27) 219 (62.22) 83 (23.58) 40 (11.36) 3.43 (0.74) <0.05
Q27. Nurses play an important role in prevention of sexual
risk behaviors and STDs, such as HIV, through
patient education
2 (0.57) 3 (0.85) 33 (9.38) 52 (14.77) 262 (74.43) 4.62 (0.74) >0.05
Q28. It is neccessary to allocate resources for PrEP research 2 (0.57) 4 (1.14) 87 (24.72) 144 (40.91) 115 (32.67) 4.04 (0.82) <0.05
Q29. PrEP must be paid by the patient 69 (19.6) 110 (31.25) 156 (44.32) 12 (3.41) 5 (1.42) 2.36 (0.88) >0.05
Q30. PrEP must be financed by the Social Security System 3 (0.85) 12 (3.41) 140 (39.77) 125 (35.51) 72 (20.45) 3.71 (0.86) >0.05
Q31. PrEP is recommended for:








1 2 3 4 5
a. Men who have sex with men 11 (3.12) 9 (2.56) 134 (38.07) 107 (30.4) 91 (25.85) 3.73 (0.98) <0.05
b. Heterosexual people 9 (2.56) 12 (3.41) 145 (41.19) 101 (28.69) 85 (24.15) 3.68 (0.96) <0.05
c. Transgender people 10 (2.84) 10 (2.84) 161 (45.74) 86 (24.43) 85 (24.15) 3.64 (0.97) <0.05
d. Sex workers 6 (1.7) 9 (2.56) 115 (32.67) 108 (30.68) 114 (32.39) 3.89 (0.95) <0.05
e. People with multiple sex partners 7 (1.99) 6 (1.7) 120 (34.09) 109 (30.97) 110 (31.25) 3.88 (0.94) <0.05
f. People with history of STD 4 (1.14) 5 (1.42) 131 (37.22) 100 (28.41) 111 (31.53) 3.88 (0.92) <0.05
g. Injection drug users 4 (1.14) 6 (1.7) 134 (38.07) 103 (29.26) 105 (29.83) 3.85 (0.91) <0.05
h. Serodiscordant couples 4 (1.14) 2 (0.57) 111 (31.53) 114 (32.39) 121 (34.38) 3.98 (0.89) <0.05
Q32. PrEP prescription remains suboptimal because...
a. It is difficult to identify the target population 4 (1.14) 28 (7.95) 225 (63.92) 73 (20.74) 22 (6.25) 3.23 (0.73) >0.05
b. Physicians have insufficient knowledge of PrEP 4 (1.14) 12 (3.41) 190 (53.98) 104 (29.55) 42 (11.93) 3.48 (0.79) >0.05
c. There is lack of time to follow-up the patients 1 (0.28) 19 (5.4) 203 (57.67) 91 (25.85) 38 (10.8) 3.41 (0.77) <0.05
d. There is lack of time to advise on the prevention of
sexual risk behaviors 6 (1.7) 27 (7.67) 196 (55.68) 84 (23.86) 39 (11.08) 3.35 (0.84) >0.05
e. There are not protocols or clinical practice guidelines 2 (0.57) 18 (5.11) 202 (57.39) 84 (23.86) 46 (13.07) 3.44 (0.8) <0.05
f. Healthcare professionals do not discuss sexual risk
behaviors with their patients 4 (1.14) 15 (4.26) 207 (58.81) 85 (24.15) 41 (11.65) 3.41 (0.79) >0.05
Q33. PrEP demand is not higher because . . .
a. Its existence is unknown 4 (1.14) 3 (0.85) 106 (30.11) 113 (32.1) 126 (35.8) 4.01 (0.89) >0.05
b. People do not know where it can be obtained 1 (0.28) 6 (1.7) 135 (38.35) 104 (29.55) 106 (30.11) 3.88 (0.88) >0.05
c. It could stigmatize people 1 (0.28) 10 (2.84) 165 (46.88) 98 (27.84) 78 (22.16) 3.69 (0.86) <0.05
d. People do not know its efficacy 1 (0.28) 6 (1.7) 137 (38.92) 112 (31.82) 96 (27.27) 3.84 (0.86) >0.05
Answers were expressed on a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). Statistical significance (p < 0.05) was determined by ANOVA and Student’s t-tests
and Spearman’s correlation analysis. Abbreviations: HIV. Human immunodeficiency virus; PrEP. Pre-exposure prophylaxis; Q. Question; SD. Standard deviation; STDs. Sexually
transmitted diseases.
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3.5. Intention of Receiving PrEP
The intention of receiving PrEP improved significantly after the completion of the questionnaire
and the administration of information about PrEP (p = 0.039; before: 23.58% and after: 93.77%).
4. Discussion
The results of the current study reveal an important knowledge deficit, as well as a great
indifference towards PrEP among nursing students, probably due to a lack of familiarity with this HIV
prevention measure. To our knowledge, this is the first study in evaluating the level of knowledge
and attitudes of nursing students towards PrEP as well as their intentions of receiving it in case it was
indicated. Due to the need to determine provider knowledge and attitudes prior to the planning of
educational strategies for the prevention of HIV with the aim of maximising their impact, the results of
this study are of great interest due to the important role nursing staff play in the prevention of STDs
like HIV.
The level of knowledge of PrEP (drugs used, route and schedule of administration,
contraindications, requirements prior to the initiation of PrEP, follow-up required and efficacy
(questions 11–18)) has been lower than that registered in previous studies carried out among students of
other healthcare degrees [24] or healthcare professionals [19,25–28]. These findings corroborate the lack
of approach of this topic in the current curriculum of the nursing degree (83.24 % had never heard of
PrEP and less than 50% said that they had received information about it during the training programme
in the nursing degree), in spite of scientific evidence supports its usefulness in population groups
at high risk for HIV infection, such as MSM [6,7,29], heterosexual women and men [8] and injection
drug users [9], as long as there exists a good therapeutic adherence [5,14]. The absence of this topic
in the current curriculum of the nursing degree could be related to the recent implementation of
PrEP [30], after the last renewal of accreditation of the nursing degree of the University of Santiago
de Compostela (academic course 2015–2016). The approach of this topic during the nursing degree
would be welcomed by the students, since more than 90% of them showed interest in acquiring more
knowledge of PrEP (question 34).
The evaluation of nursing students’ attitudes towards PrEP is of vital importance because of
the involvement of nursing staff in activities of preventive education (for example, promotion of
therapeutic adherence, obtaining samples during the follow-up of patients at substantial risk of HIV
acquisition, among other activities) [31]. Despite the students´ great indifference towards the side effects
of PrEP (question 25), which contrasts to other studies [32,33], one of the aspects that worried nursing
students was the possibility that the use of PrEP could increase antiretroviral resistance (question 24).
Nevertheless, the current evidence suggests that the chance of drug resistance is very low, except when
PrEP is started during unrecognized, seronegative acute HIV infection [34,35]. This is the reason why
it is necessary to have an HIV test before starting PrEP and do a follow-up every three months to
monitor for seroconversion [5,18]. Likewise, one-quarter of participants thought that the use of PrEP
could be associated with an increase of sexual risk behaviours (question 21) as well as a weakening of
the attention of the National Health System towards other important prevention strategies (question
23). However, up until now, there is no conclusive evidence that its use is associated with an increase
of risky behaviours [36], in the same way that the WHO [11] and the CDC [12] promote the use of
PrEP in combination with other biomedical, therapeutic, behavioral strategies..., never in substitution
with the pre-existing measures. The importance of both classical and more modern measures contrasts
greatly with the high percentage of students (~40%, question 22) who rejected PrEP, in favor of the use
of condoms, for people at highest risk for HIV infection.
The majority of the students (>60%, question 20) did not know if PrEP was a cost effective
intervention; however, >50% considered that it should be financed by the Social Security System
(question 30). Given the chronic nature of the HIV infection and the costs derived from its treatment
and co-morbidities, PreP it is thought to be profitable [37,38]. However, several studies have pointed
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out that the high cost of PrEP could be a barrier for its prescription [26,27,39]. In Spain, it should not
be a problem as PrEP is a hospital dispensing drug whose cost is covered by the government.
Nursing students identified to serodiscordant couples, sex workers, people with multiple sex
partners and people with history of STD as the main groups that could benefit from the PrEP
use (question 31). On the contrary, they underestimated the risk of MSM, despite the WHOs´ [40]
and CDCs´ [12] recommendations, for being one of the groups with a higher incidence in new diagnoses
of HIV in Spain as well as in Europe [3,41]. The identification of risk practices is key to reduce its
incidence. The fact that only 13.9% of nursing students, as healthcare professionals, were willing to ask
about the sexual orientation of their patients (question 8), would hamper the identification of them,
and it highlights that the topic of sexual orientation is still taboo [42].
The PrEP delivery is another aspect widely discussed in the literature [26,27,39,41,43]. To date,
PrEP has been delivered in Hospital Pharmacy Units [26], Primary Care Clinics [39,43], HIV Patient
Care Clinics [27] or STIs Clinics [41]; however there is no consensus about which is the best option. In
Spain, PrEP is prescribed by infectious disease specialists, following consultation with the primary
care clinician. It is worth noting that the healthy population for whom PrEP is indicated, may not ask
for it or may not go to the follow up visits for fear of being seen with an infectious disease specialist,
consequently there are serious doubts about the appropriateness of the specialist as only provider [19].
In this sense, ~ 40% of nursing students said that one of the reasons why PrEP demand in populations
at risk of HIV may not be higher was that its prescription could stigmatize these people (question 33).
The knowledge and attitudes towards PrEP influence the development of behavioral skills such
as confidence or intentions to discuss PrEP with patients. Specifically, the confidence and the intention
to advise patients about PrEP improve as healthcare professionals have greater level of knowledge
and more positive attitudes towards PrEP [24]. In the same way, in the current study, an improvement
in the intention of receiving PrEP in a hypothetical scenario was found, after giving information
about PrEP to the students. The effectiveness of nursing staff in enhancing medication adherence
among people infected by HIV [44], reflects the feeling that the majority of the nursing students
(>90%, question 27) have on the important role that this group of healthcare professionals play in
the prevention of STDs like HIV. Concretely, in Spain, nurses are a key element in multidisciplinary
team of healthcare professionals that aid PrEP patients, just as much previously to the beginning of
the PrEP from primary healthcare setting (e.g., giving information about effectiveness of PrEP) as
well as during its administration in hospital settings (e.g., doing the follow-up every three months,
advising in the prevention of drug interactions...). Likewise, nursing staff who work in emergency
department, the practice area preferred by students of the present study to develop their future
professional activity (question 4), could help to identify HIV-negative patients who would benefit from
PrEP, as the emergency department is the place to which people ask for post-exposure prophylaxis.
Our study included several limitations. The main limitation was related to the participation.
Despite the fact that it was higher than in other studies [24,45], it was decreasing as students advanced
from year to year, which could be associated with the rate of class attendance (higher in the first
years of the degree; fourth year students are an exception as they are in practicums all year round).
Moreover, the health emergency caused by the SARS-CoV-2 pandemic hindered the distribution
of the questionnaire in person. Second, as students filled in questionnaires themselves, there may
be some self-report bias. Third, the study included nursing students of only one university, which
may limit the external validity of our findings. Because of this limitation, additional studies are
needed to determine if the results from our study can be generalized to nursing students with other
characteristics (e.g., students who are socioeconomically advantaged). Fourth, as the sample was
comprised exclusively of students, we assessed attitudes towards PrEP as an indicator of future
behaviors. Fifth, confirmatory or exploratory factor analyses of the questionnaire were not carried out
in order to check its factorial validity.
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5. Conclusions
Nursing students have insufficient knowledge of PrEP and a neutral attitude towards PrEP,
although their intention of receiving PrEP improves when they are informed about this HIV prevention
measure. These findings highlight the need to carry out more educational activities for future nursing
students, with the aim of their participation in current HIV prevention campaigns [21] contributes
to maximize impact of PrEP on community health. Likewise, more studies carried out in healthcare
workers using health behavior models would be necessary to improve the design of health promotion
programs for groups at high risk for HIV infection.
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